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(57) Abstract: A direct methanol 
fuel cell system (1) is disclosed which 
ensures stable placement and enables 
to reduce influence of impact from 
outside to a fuel cell stack (3). The fuel 
cell system (1) comprises an aqueous 
solution tank (7) for containing an 
aqueous methanol solution, a fiiel tank 
(5) for containing a methanol fuel to 
be supplied to the aqueous solution tank 
(7), and a fiiel cell stack (3) to which the 
aqueous methanol solution is supplied 
from the aqueous solution tank (7) for 
generating electrical enetgy through 
electrochemical reaction. In this system, 
the fuel tank (5) and the aqueoiis 
solution tank (7) are respectively 
arranged in a higher position relative to 
the fuel cell stack (3). 

(57) mmi iBattS8A<se« u*^o 

1 fi. > ^ y -;i/*5S5S$ilxS'r S 

«i&-r-<# > 5^ y -^nsft^nxsr 

^ 7 Ax & y ^ y 



wo 2005/004267 Al lllllllllilllllllllllllli 



(81) ii£S(^^a)3&:i>Rgu. ±x(omm<Dm\^^mt>< 

RTffi;: AE, AG, AL, AM, AT, AU, AZ, BA, BB, BG, BR, 

B W, BY, BZ, CA, CH, CN, CO, CR, CU, CZ, DE, DK, DM, 
DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, HR, HU, 
ID, IL, IN, IS, JP, KE, KG, KP, KR, KZ, LC, LK, LR, LS, 
LT, LU, LV, MA, MD, MG, MK, MN, MW, MX, MZ, NA, 
NI, NO, NZ, OM, PG, PH, PL, PT, RO, RU, SC, SD, SE, 
SG, SK, SL, SY, TJ, TM, TN. TR, TT, TZ, UA, UG, US, 
UZ, VC, VN, YU, ZA, ZM, ZW. 

(84) ^gs@^*a)^^:l^tsy. ±x<Dmm(Daimumt<u[ 

fiB;: ARIPO (BW, GH, GM, KE, LS, MW. MZ, NA, SD, 
SL, SZ, TZ. UG, ZM. ZW), -L— 5 S^T (AM. AZ, BY, 



KG, KZ, MD, RU. TJ. TM). B — Uy/i (AT. BE, BG. 
CH, CY, CZ, DE, DK, EE, ES, FI, FR, GB, GR, HU, IE, 
rr, LU, MC, NL, PL, PT, RO, SE, SI, SK, TR), OAPI (BF, 
B J, CF, CG, CI, CM, GA, GN, GQ, GW, ML, MR, NE, SN, 
TD. TG). 



V/O 2005/004267 



1 



PCT/JP2004/008893 



m m m 

[0002] ;^^/—}v^mP(h\y^^m^mf^'t^mP(m^'^:^v-j^h\^x. :^^/—)v^m.^ 

^fl;{-^IJM-f?>i5^-r'l^^Mi5'/^/^^^5|Sfm?ltl{DMFC (Direct Methanol Fuel Cell 
[0003] YyMFC^y^7-M^^\^X\t^ /V^^^cS-t-^M^i^^MiLJ^^V^fcJ^. v^^?. 

#^4#l^;5C^l : Holger Janssen, Marcus Noelke, Walter Zwaygardt, Hendrik Dohle, 
Juergen Mergel, Detlef Stolten, 'DMFC SYSTEMS: 2.5 KW CLASS IN COMPACT 
DESIGN', Institute for Materials and Processes in Energy Systems 
Forschungszentrum Juelich GmbH 52425 Juelich, Germany 

[0004] \.fi-\.fi.-h^h. ±is:s:ifei{vir?fl^$f^fcDMFc^x;^7^AT(*. mw^^^t^Wcn. 



wo 2005/004267 



2 



PCT/JP2004/008893 



wo 2005/004267 



3 



PCT/JP2004/008893 



[0011] $pjtc^ff^L<}i. m^^^^i!^f>^:^^m^:yi!^(D±:^mi^mm^Mo ^(Dm^. m 
:fj^mm-r^^tKXY).mn^:y^^m^^^:^tfj:<muyvu^(Dmmi^x<3xmm- 

tiim^^v^-f^nm't^^tii^x^^mp^mm^^'rJ^^W(o=^:^v^m^^ 

m^t^^mz.mifi'^^<ti:^(Dxm^m)im^\^Ai^^. ii^mm^>'^i^iix:^mn 

[0012] •^fzM%\.<\^. mmnm-^jv:^9y^i}^^wm^nfz.iii.i^^mm^:i^m-r^mM^ 

<Dum^x^x^^ir^nin^m^ii-^xmnnM-^/^^y^^y^^}^nx^^o 
[0013] ^h\zm^\.<\-t.Wi^w^^^^i:xj^%m^m^^^^(D^^'en(D<^fi^^^ 

^^i:-(fmmii^mm (Dmn^^-^^^wp^^^^Ltt^x^, m ^x\-i.mPcnm'^ 

:^y'J>.±W-^=i>'y<^Hz.-r^Z.tt^X^^. 
[0014] $f*L<fS. m^^^X.XimM^:i^m^t^^^Vx^-ytiiK imnm±7V:;^^y^ 

>hx:^-9^m^^^-$^xnmm.^mm-i>^hmm^'^^^ht^x^^o vtcib^^x. m 
^^mi^XT^um^Mm(Dm^mimi^mmvxmi^m^^xxj^m.m'Mmi^ 

m^m^. M.m^mm) immvxmm^tix\^ ^^m^tit-<xmm-r 
^^itni^x^^o ^<^3^m^ mm^xh^=i>'hx:t—v<Dm.m±M'^m\i-^^tTt)^x 



wo 2005/004267 



4 



PCT/JP2004/008893 



[0016] $p>ic0^L<f*. mn^^^-i^n^(omm\z.w,i^'k^^^\^. 7i<.mm^>^n^(D 
[0017] ^*L<f*. ;^^>'i^^(D:^^mm-r^fM^7k<^>:^\z.mm^n^Vi^^:^^<^^. 

[0019] [EIl]:i<^)^0J(^)-llii?l^liSrtEI5&6<){J:^-f-#4mElt?feSo 



wo 2005/004267 



5 



PCT/JP2004/008893 



cms] (a) it.mn^:^i^is^x:^:^mm^>^-!^^j:hm^^tih<DmHimm<Dm^m 
[0020] 1, lA, IB. ic ^^^i^^h^-^y—zumm'^Mnnyy^^y^j^^ 

5. 114 mPt^^^-!^ 

7, 116 ii'imm^^^'^ 
9 

10 mm^<-(^ 

11, 12, 15, 17, 21, 25, 29, 31, 35, 39, 43, 51, 53. 57, 59 /^^Zf 

13 ii^mw.^^y-:f 
23 3ir>;K:/:7' 

33 ^mii^m^ 

34 mM5>lll^>V:7' 

37 7ki?>'i^ 

45, 45b YU-O/^-izf 

49 tK^:/:/ 

55 ^JlSfjlO-^ 
81 nvhtj— 7 

105 ^^yZf 
118 ^ie)5i;^(£lja5 
120 *Rfe5Zi;«^^[lfl$P 



wo 2005/004267 



6 



PCT/JP2004/008893 



132, 134 WJU>'<Jl^zf 

[0021] )iky^mm^mm.x^^<D^m(Dm:-mm\^-:>\^xmm'r^o 

[0023] mWF(DALmX>\^X\^^/Vy^^y'!73(D±.:)jm\a-im.W^^'^^iiiiX^ 

[0024] ^^Jisf^i^^f'stc^. ±/T^y^^yi:^3(D±nimnit^Rm(Dmntfi:^?i^y—/i^m 

mmm itit^itm5o%) (D^^z—zvi^mm) imm^fyx^x^, i^mm^^^^i^^ 
\t..mPc^>-^^\^nM^i^^fc;^^y-j^m¥^^-^7\^:^^y-!^3(Dm%it^ 

[0025] ^fc, '^jV:7.^y^3(D%m {m3X\^^\t'^;V:^^y^3(D:^m) t^-^mPc^ 
jfeJl^^T-IBe^tl/TV^So 7K^?Ki5'>'^7if^3^|^9ifi/NV:7^11lCj;o-C^J^$ 



wo 2005/004267 



7 



PCT/JP2004/008893 



[0026] mi^F[H(Dmux-h^xib^-07i<.^m^>'i!^m^U7h(DT:^ia±7kmm^ 

[0027] 7K^^^^K:^:7"13^v:{i/-?>r>^17^^L■r7>cy^^^'19;a5^J^$^^TV^So 7^/Wi5^19 

30— ftij® 1 3a WcCM'J® 1 3b 7 ±:^imu^'^ 

{dSftbTMt/. ^<^-^i7<Dmi^m-t. y^^i^^iscDTm^m-fhthx^^^mn 

[0028] 7k^a:^^:7'13*5j;t57^/W^19rac0/NV^17(^fi. /^°-f^l7?:^5^nS^^5' 

[0029] ■:7^/v^i9(D±m^WfhtiX\^^mt)^<^-:^i9h}iZi-iy<^-:f2ijbmm^tiX\^^ 
So ^>V^21f*. ■fe/V>^i5'5/i5'3(^)5*>:7>f/W^19tCffi't-5M^{|iJj^)ftiJ®3btc:ff^oT 

m^m^m^mmu iii§9o^® !^i.x±/i^^^^y^3(D^^m(Dmm3aicr^<^xm 

[0030] ±;u:^^-/^3<DT:ffiM. ^^^tf^M^Sr#^i^-f-S/cJ6:iiT7}^X7"23 

;i5@fie$tbT*5i9. :i^T/}<>':/23t^«/-^-f:/25^in'bT:7^/V^27;a5^J^$tt-CV^-5 
c 7^/^i5'27{:±:7^7^i?19c^P«9tvliBS$tL-CV^So x-?^>^25(^— ^^|fP^i^ ^TtK^' 
y^23(07K^?^7K:xy^l3{|fl(^ftlJ®T«lH5l-ISttbtt^7Ki^:/tii P ^23at^^J^$tL 

. ^<^y25i-t±:ijiz.v^u^m^mj&\^xmx:^. y<4y25<Dmii^mt. y^jv^27(D 



wo 2005/004267 



8 



PCT/JP2004/008893 



[0031] :7^/]^'$'27<D±^lcm~^^inX\/^^tiitiy<^Zf27ht. -fe/W^^s/^3<7)ftlJ®3b(D 

[0032] ±/Vy^^^yi!^3(Dmm3h<D±mi}^:ljnU^W(DW:ff^tii P ^ISt. iii.^m^l^i77 

^33;a5^Jf $tL-CV ir/l';=^i5'5/i^3^^|^5>li§§33^(:i/-^^7'35^:ij;oT^^$ 
tl.TV^So ^■?-f:7'35(D— i^SBf^i. -fe:7P^i5'5/i^3(D{|iJ®3c<DT{|iJm;^:^ia5i£{^<^;^ 

[0034] ^LT. mw-v\H(D^ux^^xf)^^m^^^9^xxj^^m.^m^3Z(DT:fo\^n 

, •t/l-;^i$'5/i5'3<Z)^)i^|Plt;ifcioTii:;^#:^^c^7Ki5':^^37;6SiBg$*^^ TKiJ' 
>'j5'37i:^^^^g|^33t{:i^NV:7^39lCj:o-C^J^^ttTV >So ^^V>^39^^-«§B^* 
. 7Ki5'>'iJ'37<^^>'i5^;*:#:37a(7)±®tC?l^^$tt^7K#^*&7LHiC^i^$tl.. ^^V>^3 
Q(Dm.m\-t. :^^^^gt#l330^l^^g|/-^-r:^34(^Ti^^34bic^M$ttTV ^5 

o 

[0035] 7K^^i5'>'i5'7(D— CI?P7ai7K^5':/i^37(DtJ'>'^;*:f*:37a^f*/>V:?"43i^<J:oT^ 

[0036] TKiJ'^^^STtcfl, ■^0^^/ri^:*:#:37at^itX^^tbfc7Kc>— fB*5j:-a?^f;^(#;^;^)^ 
^n-e*ti#t±i-r5fc:fe<^KW:^^-?-r-:/45>6S5il9f^ite^ttTV>?>o 

[0037] 7K^:/^37lc{*7K^>':/49>$s/-?^-7'5i^in*bT^J^$tT.-CV^5o tK^^-^t" 

49<t7K^-^^V^7^{i/-?>1'7^53Sr^n'LT^^$tl.TV^:5o 

[0039] ^3|Sf/K>'^55^^^J^S^^5?>'^?'5^{i^^V7'57^cJ;oTM^^$^^TV^So ^nV:7'57(^— 

$Stl5{«5N-^>'i5'5(OT!Stc^i^$tt. /^vy57{iT;^-t-/cefc>•^i^3^s|-7i<>':7'55^^|6] 

[0040] j^)|Sf7K:x^55(^ j±l R §|555b^^l^*/^°-(':/59;iS^i^$t^.^ ^■?^>^59{*^-?-r^57Jvl?i^ 



wo 2005/004267 



9 



PCT/JP2004/008893 



o 

[0041] — ^'9#^t^^V^l9a/5^b5)■^l^b-CT;^^^®TJ«S5>|I^/^V^6l{i, x-?^:/^5;^l^ 

h^i^-r^^m^U'^63iZy<ju:f65^l!\-L.xmm^tlX\^^^o 

^^ffi^t^il■fe>'•^^73^cj;oT> 7K^Mi5'^^7l^<?5p«i$'/— /vtK^ 

^^m-fevi^7i.?^®1^ffi-fe:/f-73*5J;T:;fm,S-fe>'i^75t3:«^6«jic^j^$tuTV^?) 

[0044] ia4ic^i-j;5t-^ m^m^9(Dmi^m^Myion. fctz.it^T:^u:^^(D^m 
m^m\f^xmmi,^^m^^tix\^^^o 

iotvx—i^moaf}^hm<^mohi^x(Di:^<Dmmi^fcy<^^^m^x^^xoi^ 
.mm<DmM^^<^^ns5(Dmm-r^mm5eif>m^^<-(:fn87\zx<^x^mz. 
^igc$ttTv^^)o mi^m^-^^^ioKn\^L-x^mm(D^T'^9u^mHiirhtix\^^ 

y<^y34t\.X—i^m4ei7i^hmi^U34hi^X(Dl:^(Dmmi^tcy-^^^^m^X^^ 



wo 2005/004267 



10 



PCT/JP2004/008893 



J;5 m^(Dm.MV^^-^4-^U93(Dm^ir^mm3ai:dm^^^4-^n95i::^^X^ 

[0046] m^m^9:tsxxj^^m^mm3i-i^ m^w^^<^^io<D--^xh^m^^<^zfm 
7tm.m^m^u^34(D~ux:k^m^^<^-^'^95t7!)^m^zM\^'t^^^\z^m 

3<Dmmiz^^x^<^^ii^if\'Vxm^m^9\f^\mAu m^m^<^:^io%:mf\^ 

^mizyr'^9iiz^^x-^j\^:^i?y^3i:Lmvfcum\Zi^nm^m^in^o ^^m^ 

VX±/V:^^^y^3(DTy—m\iZ^^^^Hzm^^tl^o 
[0048] — 3^T^>^:/23;?)^?5#^^$tLfc^Mfi. ^^-(':/25^irrbT^^/l-^27{^?5fEAb 
T^JNfii^^;6S|^^$;ix6o /•?-('^29*3 j;t;?^^A P ^I2^ifrb-C-k7W^^ 

[0049] r<Dt#, -fe/l-;^^>;/i?30#^|im-fe/V{-*5lt'5T7— K{|lJ-eJ*. '^l&^tbfd^^J'y 

y^mum3i6^xiy<^-:f3i^^vx:A^mm^i^-^7Km^ix^o 
[0051] ii^mm^i^^7\zm^fhfz.zm^tmm\t.. y<4-:fA3^m'^\^xmMo :i<Dt%. p< 

iJ^y-zi^TK^^^. y^^y-/vhyy-^4UcX<>X^m^tiX^^y—/i-7KmmtL-X 



y/O 2005/004267 



11 



PCT/JP2004/008893 



[0052] ^(DXoiz.\^x^<^:f43^mti^—mit^m^xxj^^^y—/\^yKmmi-i. i^^^^-^z 

[0053] :Uy-hmx-^m^nfc7i<i (tKS^) tK W p ^14^ XXJ^y<4:f 35^1^1. 

^^*5«tU?7K^^{:i. y<^-:f39^^VX7i<i^>^37<Di^'^^:^m7aJ,cmAU ^ 
[0054] ^LT. ^>'i^:2|s:(4i:37a[^(D(iIl|X$nfc^5^ (tK^^^'+^^J'/^/^tK^^K) fi. tKjK 

:^-:f49<Dmwn^^^X7i<imm^>'i!^7iz.m^ti^o 

m^m-rmmm-^. mm^m±>'^7i^xm3\:LX^xi^m^tifc^n^'ti(D^ 

±>'^75izX<^xmtii^tifc±/v:^^^yi^3^^^Ui^hKmi^^ti^;^^y—^^:i<>^ 

m(Dum^mi-it-^. ^xxf-^/i-^^i^yii^si^ix^xmm^nfcmt) (mm)<D^mim 

[0056] -TJtet?-^. a^-hn— ^81^*. TK^^^^^-i^^TrttO^^y— /V7K^?S(^^gS>55_h|Bm 
VX7i^^>:f49^mWi^'^X7i^'$'>i^37<D:^^;^mm^>^7\cm^-t^:LtKX'0. 

7i^^m^>^7(D?i^/-^u7iimm(Dmm^±fd,mmt^mjt^i^mvtimmimm 

[0057] *fc. 7^mm^>'^7^(D^^y-/U7i^mm(Dmmt^±te.m%it^mmi^mi.fcm 
m m3%) xv-hm m-^Ki-i. 7K^^^:f49(DmW}^i^±vxmPt^'^:^55^mWi 
$^ir, mn^>'i^5(D;i^y—/\^mn^7i<.mm^>'^7\zmii^ir^^t\cx^^ ^i^mm^ 
i^^7<D;^^y-/\^:j<imm(Dmm^±mmmt^R}t>Kmvitmmimw\.x\^^^o 
:L(DM^mmi^x-^x^ ±/i-:^^y^3\H\^:ts\^^x?i^/—/i^7i^mm';H(D^Rjt^^i^/ 



wo 2005/004267 



12 



PCT/JP2004/008893 



x^^o ^:Lx\^^omn^>'i!^5t7\<.m^i$'>':!^7t7!)^mm~(Dm^ti-i. ii^mm^>'^7 
(Dmnm^^(Dmm^^\zin\^xmw>^5p^(D:^^y—;vmw^<Dmm(D^^f^^ 

± 1 OcmJ^ \zMt.^Si^ \z.m^^^'!7ti^\y^T^V-^in^:Lb^\^ \ $f :^b< ± 5cm 

^m^m^^'i-<fi:^<oxm^m^^^\^\±.^^. immi'i^-!77^:;:xy^'mM^i^^ 



wo 2005/004267 



13 



PCT/JP2004/008893 



[0062] *fc. m^mm^x'c^n.m^Ammsn. m^^9(Dm^m^M^io(Dm^^< 
4^n87tm^^mm33<DMM:^m^<^y34(Dm^^<^^'^95t-d^:s.\^^^M\^ 

) (Dmm^^—^^. mm^^<^-:^U85is^xj^93Km^fc:^j;^i:i:ts\,^xm'j^^'^^ 

[0063] m^m^9^XXJ^%m^m^33t='^^h^—y81ttK :r.r:^-^23^m 

/uXM\^-r^^^\^mm^M<DX\=ii^hr^-98i^m^m^9ii^^x:^^m^m 

mvfm Kmm\.xm^m^9idxx:^m.m^mm3\::um±m^^\^xh. 't<Dm. 
m±M-<D=i>h^'-78nz.M-r?>mm^. ='>'hx=-y8i7!)m^m^m m^m§9 
. um^mm3) \zmmvxmm^inx\,^^m^tii:-<xmm-r^:it^^x^^o t 

(Dl^^^mmMX^^=i>hr:i-'98icoU^±M-^iipmi-^:it^^x^^o 

[0064] tfc. •^jV:^^y^3(Dii^m P ^I4{*^ VlT^SS^ifhUT^I^^il^&SStD^^^^^-^ 
i^^^t£i^^^nMtiK^^xmMj\^:^d'iy^37m\^^ti-^^Z.bt^X^^o 

[0065] /^*5. me>\^^-tmPrnwy^'rJ^\A(Dx.o\z.^ v\y^:yy<^^Ab(Dwmn9u^^ 

b^W)mxh^y\ ^(Dm.<omm^^\'^x\im2\z.7T^-irmPrmmy^'Tj>>ibm 
mx-h^<Dx^(Dmmrr^mm\t.mm'r^o 
[0066] 'm^nML^y^'rJ^\M^iif\.\'t^ mPcnM^^^y^j^iA^^mm^^x^^^^^m-^. ^ 

<Dmii^m'^\^^<i.(i^fj^<thmPcnM-^^^:^^y^3(DmMW.m^^^ 

Tt5c bfc;5SoT. mnnMiy^v'j^iA^^mmm.mvti^'^m^x^^xh. mm 
m.i^<Dm^m^^^'^;^^:^^^y^3(D'm^^im.^zf^\^\ 



wo 2005/004267 



14 



PCT/JP2004/008893 



[0067] m7\z.^-f-mi^mi^-y:!^TJ^lB(Di:o\z., KW>'^'«-r:/45Jcf^;tTKW 

[0068] ^)|£|-«?fe->^7^i^iBtcJ:tL{^> KW^^^V:/45b;5>e>o^N7KS^PJ.iJlLoo, ^l;'/^ 
[0069] oV^-e. Els (a) - (c) Sf^RiLT. ^3^£|•Smv^^7^i^l^^fflV^e>tu6!^5|Sf^5^^i5^*5J; 

So 

m^iK\^^tcm(Dm{z.Mm-r^M'^^^-r^^^wxh^o 
[0071] m^'^i^i^ii4:3^^x:^:^mm'^>^ii6^ti^fi(Dn\^m-tK\^^\m—m^f^^ 

(DMi^mitit^i-^. mn^:^i^ii4(DM\^m) iz.[^ti>^xmm(.f^tk.\-t3m)(D^ 

[0072] :z(Dt^^ mm^^yi^ii4(DMmmi^^if^^ib7L^^misiz.M}t-r^iiLm 

.mi^'^^^^mi8^mA^ti^mm3m)(Dmi!bT2^^mm2o^m^^nx\^^^ 



wo 2005/004267 



15 



PCT/JP2004/008893 



[0074] sfc. A^m<^i^^ii6(D±mia't. ;^^y—j^^mm^m^^ti^tn^(DAami2 

[0075] ^LT> 7Kmm^>i^ii6(Dfzt^itrmia-i. ^^j^y-y^TK^i^^^w-rsfcfctD 
^^/is^^Tv ■dm'^^ri^tc}^(DA am so^^mf^^n. ^ mA p ^ i so 

[0076] ^bT. 7K^?0!^>'i5'l 16(D_h®lC{i, A am30^^L-Xm'^^tlf:ir.m<t^m 

[0077] :i(DX^ \zmw^^^ 1 14*5 j;t)«7K^?Si5':/iJ' 1 1 e^—mti.x—i^m^iy^t'r^ 

[0078] ^fc. ^3|Sfi5'>i5'1144^=tt/7K^?^i?>'^116PH^t:i^|flia#121^^*bTV^5fcJ6 

[0079] ms^mrnvx. ::.<Dmm(Dm(Dmm^m(Dm^n.m->^TJ>>icK'^\^^x 

o 



wo 2005/004267 



16 



PCT/JP2004/008893 



^\^x^m^mm33(Dn.m^myu^34(D±iQm4siizmm^tix\^^^o ^u-c. 
:^^^^i!^37:fsxx:^:^mm^>i^7m^mm-r^^-^^:^5i(D^^^\z^ ±^i.tz.mmm 
mi^^T-j»i(D7i<i^>'^49\zi-^^x. mmBtEfi:mn^vi':fi32:i^^m^tix\^^^ 
o ^hK. •mf^^:y^5:}o^u7kmm^>'^7m^mmi'r^yu-:^57(Dj^^iz^ 

mi^:^TMsl(Dmn^>'-^55KiX^X. mmi^ ^^J:mmyV^^y^l34:^^^W:^i^hXl^ 

[0081] /<^:jb\ ^<Dm(Dm^. u4r^h:}3xx)^mnw}m^<^\/^xn. wmmt^^-T^Ait 

[0082] mn^mmi^^y'j^ia^xtnt. 'mn'?>^^5. 7i^^>'^37i3^rjm.m^m^33^ 
:i<.mmdfi^i^7(D±:)7iz.mmi'fcfcif)^ mti^mm-r^^t^x^. mw^^xnti: 

^xxf;i^i^>i^37^^h'tth^*tip^^y-/\^mnisxxj^7i^^7\<.mm^>i^7\zm 

[0083] m^. z.(Dmm^^tnt. •^/\^::^^yi^3(D±^K%m^mm33^mm\^fctiib. 
%m^mm3xmit^tifcyi^i^^mK7i<.^>'^37^m<:it^^x^^o 

[0084] t.fc. 7i^mn^>if^7t±^l^y^'^yi!^3t^m.mVXnm-i-^:Ltt)^X^^tc}^. 

-^^^:i<^mmmw^(DBtim^^^i-^<i-?>:itt^x^^o 

fci^(Dxh^. m^xh^tm^ti^^^xi-±ti:^^^tnmib^^xm. ^(Dmm<Dm 
^^^rjmmnmH^fhfcm^(Dm.m(DXm(D^i^x^xm^^ti^o 



wo 2005/004267 



17 



PCT/JP2004/008893 



[5] mm^mm^>^i)>hmti-^f\^f^:^9/—;vimm^mm\^xmmmm^ 

[6] Hir»J|sf«m-fe/v;^i5'r/i5';6>b#ffi$tufc7K^^^?g^:5>i|-r§^?0l^il^ *5J; 



V/O 2005/004267 PCT/JP2004/008893 

18 

[10] mn.mn^i^i^it^<ommimim-^^^^u 

[11] m^i^^i^^p%<oi^^mm-r^fz.mzMUii^^>'^\^^m^f\^^^ ^ 



wo 2005/004267 



19 



PCT/JP2004/008893 



[12] m^7i^^>'^\^(Dii(s^wmir^f^mzM'^ii^^>-!^\zmW:^^ 



wo 2005/004267 



PCT/JP2004/008893 




wo 2005/004267 



2/9 



PCT/JP2004/008893 



[1112] 



1 




wo 2005/004267 



PCT/JP2004/008893 




wo 2005/004267 



PCT/JP2004/008893 




wo 2005/004267 



6/9 



PCT/JP2004/008893 



[1216] 




/ I I 1 ) \ 

23 49 51 25 65 61 63 13 



45a 



wo 2005/004267 



7/9 



PCT/JP2004/008893 



mi] 



IB 




wo 2005/004267 



8/9 



PCT/JP2004/008893 



Ems] 



T— O 

CM 04 




wo 2005/004267 



9/9 



PCT/JP2004/008893 



[Iil9] 




37 1 _?r^—=^^ 

132 mta/<j\.yi i I I 



73 j^m^m 



i 



10 



20 




y 

21 




JO I4 



Y 

I3 



71 ;'«ia«fetmr>-9- 



3 Hz^UA^'v^ 




91 7Tl/ 

31 
81 



29 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP2004/008893 



A CLASSIFICATION OF SXJBJECT5i«ATrER 
Int. CI"' H01M8/04 



According to International Patent Classification (IPC) or to both national classification and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 
int. CI'' H01M8/04, H01M8/06 



Documentation searched other than minimum documentation to the detent that such documents are included in the fields searched 
Jitsuyo Shinan Kbho 1922-1996 Toroku Jitsuyo Shinah Koho 1994-2004 

Kbkai Jitsuyo Simian Kbho 1971-2004 Jitsuyo Shinan Toroku Koho 1996-2004 



Electronic data base consulted during the intemationBl search (name of database and, where practicable, seardi terms used) 



C. DOCUMENTS (X)NSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of 1he relevant passages 



Relevant to claim No. 



X 
Y 
A 



X 
Y. 
A 



JP 2003-208910 A (Yuasa Corp.), 
25 July^ 2003 (25.07.03)^ 

Claims 1 to 5; Par. Nos. [0001] to [0023]; 
Fig. 1 

(Family: none) 

JP 2003-132924 A (Yuasa Corp.), 
09 May, 2003 (09.05.03), 
Claims 1 to 3; Fig. 1 
(Family: none) 

JP 11-510311 A (California Institute of 
Technology) , 

07 September, 1999 (07.09.99), 
Fig . 9 

& WO 97/21256 Al 



1,2,10 



1^2,4,11,12 
1,2,4, 11,12 
3,5-10 



1,2,4-9,11, 
12 

1,2,4-9,11, 
12 
3,10 



I X [ Further documents are listed in the continuation of Box C. 



I _\ See patent £amily annex. 



* Special categories of cited documents: 

"A** document defining the general state of the art which is not considered 
to be of particular relevance 

earlier application or patent but published on or after the intemationa] 
filing date 

"L" document whicli may dirow doubts on priority claim(s) or which is 
cited to establish the publication date of another citation or other 
spccitd reason (as specified) 
**Cy* document referring to an oral disclosure, use, exhibition or other means 
1?^. document published prior to the international filing date but later than 
the priority date claimed 



*T' later document published after the intemationa] filing date or priority 
date and not in conflict with the application but cited to understand 
the principle or theoiy underiymg the invention 

"3C* document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

"V document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combmed with one or moie other such documents^ such combination 
being obvious to a person skilled in the art 
document member of the same patent &mily 



Date of the actual completion of tiie international search 
16 September, 2004 (16.09.04) 



Date of mailing of the international search report 

05 October, 2004 (05.10.04) 



Name and mailmg addiess of the ISA/ 

Japanese Patent Office 



Authorized ofBcer 



Telephone No. 



Form P(rr/ISA/210 (second sheet) (January 2004) 



INTERNATIONAL SEARCH REPORT 



Intematioiial i^licadon No. 

PCT/JP2004/008893 



C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 



Categoiy* 


Citation of documeni; wiA indicatioii, \^ere ^propriateg of the lelevant passages 


Relevant to claim Na 


Y 


Microfilm of the specification and drawings 
annexed to the request of Japanese Utility 
Model Application No. 95634/1986 (Laid-open 
No. 5506/1988) 

(Fuji Electric Co., Ltd.), 

14 January, 1988 (14.01.88), 

Fig. 1; page 5, line 14 to page 6, line 6' 

(Family: none) 

1 


1,2,4-9.11, 
12 



Form PCT/ISA/210 (continualion of second sheet) (January 2004) - 



HKttiffi»# PCT/J P2004/008 89 3 



A.. ?&m<Dmi-^^m<0^ (ffliS#fl^ (IPC) ) 
I n t. C 1 * HO 1M8/04 



Int. Cl' H01M8/04, H01M8/06 



H3*®^ffSg^ 1 922-1 99 6<«F 

B*Hi2&Bllffi«^^ 1971-2 0 0 4^ 

u:^mmMmm^<^m 1994-200 4<¥ 

U^mMPS^^^-'Am 1996-200 4<^ 















PX 


JP 2003-208910 A (tt^#%t:=^-Ti^ =I— ^KU— 


1. 2, 10 




2003.07.25, »^^l'-5, [OOOll ~ [0023] .Ml 










X 


JP 2003-132924 A (t5|c^^%h=.Ti^=— jK^— 


1, 2,4,11. 12 


Y 


2003. 05. 09, n-^'^ i~3, mi (yr^v — u 


1. 2, 4, 11, 12 


A 




3,5-10 



rpj HasmssHiifT?. ii>-o^s^<D±m<om&t^i>mm r&j Ri-/-«^:^h7T?y-:fci» 


16. 09. 2004 


m^&n^<o9mB 05 102004 


H*H»fP;f (ISA/JP) 
S1!l##l 0 0-8 9 1 5 
«DS«P=mKK«*«ll=T a 4» 3 •§■ 


03-3581-1101 1^ 


4X 


9 2 7 5 


'9)111 3 4 7 7 



^^PCT/I SA/2 10 («2'<-i>) (2004¥l-B) 



H^W®*^. PCT/J P20 0 4/008893 



c m^i. 



X 
Y 
A 



JP 11-510311 A (;<; y 7;j-/Vr^T 
T^^'yoe?— ) 1999.09.07, ^9. 



& wo 97/21256 Al 



1988.01.14, lai, BSKStl 4tT~ll6Hll6e 



1. 2.4-9,11, 
12 

l,2i4-9.11, 
12 
3, 10 

1.2,4-9.11, 
12 



«SCPCT/I SA/2 1 0 m2^'-i^<om%) (2 0 0 4^1J) 



